Purpose: Post-traumatic stress disorder has been reported in survivors of critical illness. The aim of this study was to investigate the predictors of post-traumatic stress disorder in survivors of critical illness. Materials and methods: Patients attending the intensive care unit (ICU) follow-up clinic completed the UK-Post-Traumatic Stress Syndrome 14-Questions Inventory and data was collected from their medical records. Predictors investigated included age, gender, Apache II score, ICU length of stay, pre-illness psychopathology; delirium and benzodiazepine administration during ICU stay and delusional memories of the ICU stay following discharge. Results: A total of 198 patients participated, with 54 (27%) patients suffering with post-traumatic stress disorder. On multivariable logistic regression, the significant predictors of post-traumatic stress disorder were younger age, lower Apache II score, pre-illness psychopathology and delirium during the ICU stay. Conclusions: The predictors of post-traumatic stress disorder in this study concur with previous research however a lower Apache II score has not been previously reported.
Introduction
As a result of advancements in critical care medicine, the chances of survival have increased, potentially bringing with it however an array of associated longer-term problems. [1] [2] [3] Post-traumatic stress disorder (PTSD) is one of the psychological sequalae of critical illness that has been well-described in critical care research. A number of systematic reviews have been conducted which report a median value of 19% prevalence of PTSD, but studies report up to 64% of patients can suffer with PTSD symptoms following critical illness, leading to lower healthrelated quality of life. [4] [5] [6] [7] [8] [9] It has been well reported that survivors of nonfatal trauma are at risk of PTSD, with this risk increasing significantly in those admitted to the intensive care unit (ICU). 10, 11 Research has suggested that PTSD commonly occurs in critical illness survivors, irrespective of specific pre-ICU admission trauma and a number of predictors of PTSD have been investigated. Younger age has been commonly reported as a predictor of PTSD in ICU survivors. 8 Benzodiazepine administration and being female were risk factors for PTSD on-set in survivors of critical illness requiring mechanical ventilation. 12 Severe sepsis was reported a predictor of PTSD in another study. 13 Other studies have reported that post-ICU memories of frightening experiences were a positive predictor of PTSD in ICU survivors. 9 Similarly, memory of pain was reported a predictor of PTSD. 14 Other predictors include uninterrupted use of sedatives 15 , sleep disturbance 16 and delirium. 17, 18 A recent systematic review and meta-analysis reported that PTSD occurred in one fifth of ICU survivors at 1 year and that the risk factors included comorbid psychopathology, use of benzodiazepines and early memories of frightening ICU experiences. 19 In a prospective cohort study investigating PTSD in survivors of acute lung injury in ICU, reported risk factors included pre-illness depression, length of ICU stay and sepsis and administration of high-dose opiates in the ICU. 20 This study also reported protective factors against PTSD, which included duration of opiate and corticosteroid administration in the ICU. 20 Severity of illness and ICU length of stay have not been associated with PTSD in critical care survivors. 8 In the follow-up clinic held at the authors' hospital however, it was observed that patients with a high degree of PTSD symptoms were commonly those with a lower Apache II score. Furthermore, a limited number of studies investigating PTSD in survivors of critical illness focus on 'general ICU' patients, choosing to focus on a specific population such as trauma, sepsis, acute respiratory distress syndrome (ARDS) or respiratory failure patients. The aim of this study was to investigate the predictors of PTSD in survivors of critical illness, treated on a general ICU.
Methods
Patients who had been treated on the general ICU in Morriston Hospital, in South Wales for 4 days or more were invited to attend the multi-disciplinary follow-up clinic. On attendance at the clinic, patients completed the UK-Post-Traumatic Stress Syndrome 14-Questions Inventory (UK-PTSS-14). The UK-PTSS-14 is a 14-item self-report screening tool; each item is rated 1 (never) to 7 (always) with a total score ranging from 14 to 98. 20 A cut-off point of 45 was used in this study to demonstrate the presence of PTSD in a patient. 20 The UK-PTSS-14 was internally reliable at all three time-points (Cronbach's a ¼ 0.89, 0.86 and 0.84, respectively). Predictive validity was highest at time-point 2 (r ¼ 0.71 with the Impact of Events Scale). Receiver operator characteristic curve analysis suggested the highest levels of sensitivity (86%) and specificity (97%) for diagnosis of PTSD were at time-point 2, with an optimum decision threshold of 45 points. 20 Only patients aged 18 years or more, who were at least 3 months post-ICU discharge, were included in the study in order to assess 'longer-term' outcomes. Patients with traumatic brain injuries were not included in the study. Data including demographics and predictors were also collected from their medical records during the clinic. Predictors investigated were selected a priori, based on prior research findings and included age, Apache II score, pre-illness psychopathology (any mental illness), ICU length of stay (LOS), delirium and/or and use of benzodiazepines during the ICU admission and patient reported delusional memories of the ICU stay. ICU LOS was defined as the number of whole days the patient was managed on ICU or the high dependency unit (HDU). Delirium was diagnosed by the consultant managing the patient on ICU and this information was then taken from the medical notes in the follow-up clinic. Delusional memories were reported by the patient in the followup clinic.
Baseline characteristics were presented as numbers and percentages for categorical variables and median and 25th and 75th interquartile range (due to nonnormal distributions) for the continuous variables. Differences between the baseline characteristics were analysed using Fisher's exact test (categorical variables) and Mann-Whitney U test (continuous variables). Unadjusted odds ratios and 95% confidence intervals were presented from the univariable analysis. All prognostic variables were included in final analysis. Multivariable logistic regression analysis was used to identify significant predictors using the Likelihood test statistic, reporting adjusting odds ratios and 95% confidence intervals for each predictor.
Statistical significance for the identification of independent predictors was set at p < 0.05. There was less than 1% missing data therefore we used a simple imputation of the mean method to avoid exclusion of patients from the final analysis. Statistical analyses were performed using SPSS Version 22 (Chicago).
The data collection for this study was completed as part of the ICU follow-up clinic, considered to be a service evaluation as confirmed by Health Board's Joint Scientific Review Committee.
Results
A total of 198 patients completed the survey between September 2013 and September 2016 at the ICU multi-disciplinary follow-up clinic. PTSD as measured using the UK-PTSS-14 Inventory was reported in 27% of the patients. PTSD scores using the inventory ranged from 14 to 85 for the group. Median age was 64 years, with 54% female patients. The median number of mechanical ventilation days was three ( interquartile range: 0-11). There were no differences reported between the admission diagnosis for the PTSD and non-PTSD patients. Table 1 highlights the demographics of the patient group, including the results of the univariable analysis. Unadjusted odds ratios and 95% confidence intervals are presented for the predictors of PTSD in survivors of critical illness.
The results of the multivariable analysis are highlighted in Table 2 . The significant predictors of PTSD in survivors of critical illness are a lower age, lower illness severity (as measured by the Apache II score), pre-illness psychopathology and a diagnosis of delirium during the ICU admission.
Discussion
This study investigated the prevalence and predictors of PTSD in a heterogenous cohort of survivors of critical illness, treated on a general ICU. The prevalence of PTSD in this study was 27%, which is higher than the median value reported in the systematic review by Davydow et al. 4 This may be due, in part, to the patients in this study being attenders at the ICU follow-up clinic. It could be that patients with selfperceived, longer-term problems were more likely to attend the clinic, than those without. In a more recent review, pooled prevalences of clinically important PTSD symptoms (95% CI) were demonstrated to be 25% (18-34%) and 44% (36-52%) using Impact of Event Scale thresholds, which is similar to that reported in this study. 19 The results of this study support previous research that younger survivors of critical illness patients are more likely to suffer with PTSD. The reasons for this are yet to be proven in critical care research, although a number of theories have been proposed. Younger patients are more likely to receive aggressive interventions that may predispose them to the development of PTSD. 12 Furthermore, older patients may have a higher number of comorbidities with more frequent admissions to hospital, so consequently do not perceive their ICU stay as stressful. 21 It was concluded in a systematic review that one prospectively assessed potential risk factor was consistently not associated with later PTSD symptoms: severity of critical illness, as measured using the Apache II score. 4 The results of this study did not support this finding, with a lower illness severity being significantly associated with PTSD in ICU survivors. It could be suggested that patients with a lower illness severity are more likely to be more aware of the stressful ICU environment and more likely therefore to experience fear of poor outcomes, than patients who are less conscious or more heavily sedated.
Pre-illness psychopathology has been previously reported as a significant predictor of PTSD in the survivors of critical illness however these findings are inconsistent in the literature. 9, [22] [23] [24] Co-morbid psychopathy was demonstrated to be a risk factor for PTSD in ICU survivors at 1 year. 19 Pre-admission depression was a reported risk factor in ICU patients with acute lung injury. 20 This study found that any pre-illness psychopathology (not specifically depression) was a significant predictor of PTSD. In a number of the previous studies, patients with preadmission diagnosis of schizophrenia, bipolar disorder, substance-use disorder or epilepsy were excluded. 8 As a result of these exclusions, the rate of included patients with a history of psychiatric illness and thereby the correlation between PTSD symptoms and prior psychiatric history may have been underestimated.
Patient reported delusional memories were not found to be a risk factor of PTSD in this study. A previous systematic review however reported that frightening memories of the ICU stay was a risk factor of PTSD at 1 year post-discharge. 19 The difference in follow-up period between the two studies may have influenced the findings. Interestingly, a study into the influence of memories of ICU stay reported that for the ICU survivors, having memories of the ICU stay is associated with a higher perceived healthrelated quality of life at 6 months post-ICU discharge. 25 Delirium during the ICU stay has also been inconsistently reported as a risk factor for PTSD. 8 In a recent large longitudinal study, delirium was not associated with PTSD at 3 or 12 months post-ICU discharge. 26 One previous study reported delirium as a predictor of PTSD in surgical ICU patients, 27 which may explain the same finding in our study, as over a third of the patients in this study were surgical admissions. Further research is needed into the effects of delirium on longer-term outcomes following critical illness.
The results of this study may have been potentially influenced by the lack of availability of a clinical psychologist for the patients who are diagnosed with psychological issues during their ICU stay. Current management of delirium on our unit involves both non-pharmacologic strategies (such as bedside clocks and calendars, early mobilisation strategies, minimisation of unnecessary noise, rest periods, use of eye glasses and hearing aids as appropriate) and pharmacologic strategies (such as careful monitoring of sedation effects and early waking, appropriate use of analgesia and the use of dexmedetomidine in patients identified as suffering with delirium). The Confusion Assessment Method for the Intensive Care Unit has recently been introduced onto our unit. The lack of clinical psychologist on the unit and our current strategies for managing delirium may have contributed to the prevalence of PTSD in our patient cohort.
One of the strengths of this study is that it uses a cohort of general ICU patients, rather than focusing on one specific condition, such as ARDS or mechanically ventilated patients only. A further strength of the study is the use of a validated self-reported measure that the patients completed on attendance at the ICU follow-up clinic. The use of a reasonable sample size facilitated the inclusion of a number of previously reported predictors in the analysis.
A number of limitations may have adversely influenced the results of this study and therefore the findings should be interpreted with caution. Firstly, the inclusion of patients only attending the ICU followup clinic could have potentially skewed the prevalence of PTSD in the study, as patients with no self-perceived, longer-term problems, may not have opted to attend their clinic appointment. A further limitation was the retrospective use of the medical records to identify a number of the variables in the analysis, as this always leads to the potential for decreased reliability.
The lack of standardised outcome measures used in this study was a limitation. Although Parker et al. reported that the Impact of Event Scale was the most appropriate measure for PTSD in this patient cohort, this review was not available at the start of the data collection in this study. Furthermore, we relied on patients reporting their experience of delusional memories in the follow-up clinic, rather than using a standardised outcome measure. In addition, the diagnosis of delirium was made by the consultant during the patient's ICU stay, but not using a standardised outcome measure. The results should therefore be interpreted with caution.
Another potential limitation of this study design is the influence of unknown confounding variables, especially in such a heterogeneous patient population, such as survivors of a general ICU stay. The use of multivariable logistic regression can reduce the impact of confounding variables, but this should be considered when interpreting the results.
Conclusions
PTSD was reported in 27% of this cohort of critical care survivors, attending an ICU follow-up clinic. Previous research has demonstrated the significant predictors of PTSD in survivors of critical illness. This study concurs with these findings however also demonstrated that a lower Apache II score is associated with PTSD. These results should assist in the identification of the high-risk patient for PTSD on discharge from ICU. This finding needs further investigation, in order that patients with lower illness severity are not excluded from attendance at ICU follow-up clinics.
